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IMIDES AS PDE III, PDE IV AND TNF INHIBITORS 

Cross Referenes 

This Is a continuation-in-part of Serial No. 08/520,710 
5 filed August 29, 1995. 



Detailed Description 

The present invention pertains to a class of compounds 
which inhibit the action of phosphodiesterases, particularly 
PDE III and PDE IV, and the formation of tumor necrosis factor 
10 A, or TNFa, and the nuclear factor KB, or NFkB. These com- 
po^lnds can be diagranmatically represented by the formula: 




20 Y ^ ™ (CflHan) — ^ 

I ^6 1 

I 

in which: 



25 one of r1 and r2 is r3-x- and the other is hydrogen, 

nitro, cyano, trifluoromethyl, carbo( lower) alkoxy, acetyl, 
carbamoyl, acetoxy, carboxy, hydroxy, amino, lower alkyl, 
alkylamino, lower alkoxy, halo, HF2C0, F3CO or r3-x-; 

B? is monocycloalkyl , bicycloalkyl , or benzocycloalkyl of 
30 up to 18 carbon atoms, tetrahydropyran, or tetrahydrof uran ; 

X is a carbon-carbon bond, -CH2-, -O- or -N=; 

r5 is: (i) o-phenylene, unsubstituted or substituted with 
1 or more substituents each selected independently from nitro. 
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cyano, halo, trif luoromethyl , carbo( lower) alkoxy, acetyl, or 
carbamoyl, unsubstituted or substituted with lower alkyl 
acetoxy, carboxy, hydroxy, amino, lower alkyia^ino, lowe; 
acylamxno, lower acylamino, a»i„oalJcyl, or lower alkoxy; (ii, 

1 LT""' pyrrolidine 
imidazole, naphthalene, or thiophene, wherein the divalent 
bonds are on vicinal ring carbon atoms; (iii) a vicinally 
dxvalent cycloalkyl or cycloalRenyl of 4-10 carbon atoms, 
unsubstxtuted or substituted with 1 or more substituents ^tL 
10 selected independently from the group consisting of nitro 
cyano, halo, trif luoromethyl , carbo (lower) alkoxy, acetyl' 

r^^rTw^'T"^' alkylamino, 
rrr/'^.' P^^^^^^'- -i»yl«ne di-sub- 

stituted with lower alkyl; or (v) ethylene, unsubstituted or 
15 monosubstituted or disubstituted with lower alkyl; 

R6 is -CO-, -CH2-, or -CH2C0-; 

Y is -COZ, -c»N, -or8, lower alkyl, or aryl; 

Z is -NH2, -OH, -NHR, -r9, or -0R9; 

is hydrogen or lower alkyl; 

20 r9 is lower alkyl or benzyl; and, 

n has a value of 0, 1, 2, or 3. 

The term alkyl as used herein denotes a univalent satu- 
rated branched or straight hydrocarbon chain. Unless other- 
wise stated, such chains can contain from 1 to 18 carbon 

25 atoms. Representative of such alkyl groups are methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl 
Pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl' 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, and 

30 the like. When qualified by "lower", the alkyl group will 
contain from 1 to 6 carbon atoms. The same carbon content 
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applies to the parent term -alJcane" and to derivative tenns 
such as "alkoxy". 

The term cycloalkyl as used herein denotes a univalent 
saturated cyclic hydrocarbon chain. Unless otherwise stated 
5 such chains can contain up to 18 carbon atoms. Monocycloalkyl 
refers to groups having a single ring. Polycycloalkyl denotes 
hydrocarbon groups having two or more ring systems having two 
or more ring atoms in common. Benzocycloalkyl denotes a 
monocyclic or polycyclic group fused to a benzo ring. 

10 Representative of monocycloalkyl groups are cyclopropyl 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononyl, cyclodecyl, cycloundecyl , cyclododecyl , cyclotri- 
decyl , cyclotetradecyl , cyclopentadecyl , cyclohexadecyl , 
cycloheptadecyl, and cyclooctadecyl . Representative of 

13 polycycloalkyl groups are bicyclor2.2.1]heptyl, bicyclo- 
[3.2.i]octyl, and bicyclo[2.2.2]octyl. Benzocycloalkyl is 
h^!nyl '''' ^^''^^y^^^^^P^^yl, indanyl, and benzocyclo- 

This invention also relates to a method of reducing the 
level of cytokines and their precursors in mammals and to 
compositions useful therein. 

TNFa is a cytokine which is released primarily by mono- 
nuclear phagocytes in response to iamunostimulators . when 
administered to animals or humans, TOPa can cause inflamma- 
anf' T'""' «««°ts, hemorrhage, coagulation, 

and acute phase responses similar to those seen during acute 
infections and shock states. 

NFKB is a pleiotropic transcriptional activator (Lenardo, 
et al cell 1989, 58, 227-29) which has been implicated in a 
variety of disease and inflammatory states. nfkB is thought 

^FaTdT r^^'" ^ncm^in,. but not limited to, 

TMFa and to be an activator of HIV transcription (Dbaibo et 
al., J. Biol. Chem. 1993, 17762-66; Duh et al., Proc. Natl 
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Acad. sol. 1989, «<, 5974-78; Bach.leri. .t « . 

svnd™. r Acquired Immune Deficiency 

5 and Blophys. Res. Comm. 199S, i,,,.!,, ^ 

::n;i''i; r- ^'»»-" » 

; inhibition Of HP«, binding can 

regulate transcription of cytoWne ,ene,s, and through this 

rii't r."'r''^ ^= -"'"^ inhihition^: 

a Altitude Of disease states. TNFa and levels are 

influenced by a reciprocal feedbacX loop. 

Jtoy cellular functions which contribute to inflammatory 

.5 othir ""''^"^ i"««»-"io„. an^ 

» other conditions are m«ilat.d by level, of adenosine 3. 5- 
cyclic monophosphate (camp) 1 see, e.g., Lowe and Cheng, D^ugs 
Of the ruture, 1„„ . ,,9.307, „„. J 
the elevation of oAMP in inflammatory leuKocytea inhibits 

» «diIto~ r "lease of inflammatory 

«.diator.. increased levels of cam- also leads to the 
r.l«.tion of airway smooth muscle. The primary cellular 
~=hani« for the Inactivation of cAMP is the breakdown of 
CAHP by a family of isoenzymes referred to as cyclic 
nucleotide phosphodiesterases ,pde, , of which seven are Known. 

25 It IS r.cognlz«l, for ex«.ple, that the inhibition of pde type 
IV IS particularly effective m both the inhibition of 
inflammatory mediator release and the relaxation of airway 
smooth muscle. Thus, compounds which Irtiihit PDE IV 
specifically inhibit inflammation and relax airway smooth 

» »uscl.. With a minimum of unwanted side effects such as 
c«diovascular or anti-platelet effects, it Is now .cnown that 
o^raE iT ™^ P-<->""l<'n is a cons«„ence of inhibition 



« . « unregulated TKFa production has been impli- 

35 cated in a number of disease conditions. These include endo- 
toxemla and/or toxic shock syndrome (Tracey at al. Nature 
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330, 662-664 (1987) and Hinshaw et al.. Circ. Shock 30, 279- 
292 (1990)); cachexia {Dezube et al., Lancet, 33S (8690), 662 
(1990)); and Adult Respiratory Distress Syndrome where TNPA 
concentration in excess of 12,000 pg/milliliters have been 
detected in pulmonary aspirates from ARDS patients (Millar et 
al.. Lancet 2 (8665), 712-714 (1989)). Systemic infusion of 
recombinant TMFa also resulted in changes typically seen in 
ARDS (Ferrai-Baliviera et al., Arch. Surg. 124(12), 1400-1405 
(1989) ). 

THPa also appears to be involved in bone resorption dis- 
eases, including arthritis where it has been determined that 
when activated, leukocytes will produce a bone-resorbing 
activity, and data suggest that TNFa contributes to this 
activity {Bertolini et al., Nature 319, 516-518 (1986) and 
Johnson et al.. Endocrinology 124(3), 1424-1427 (1989)). it 
has been determined that TNFa stimulates bone resorption and 
inhibits bone formation in vitro and in vivo through stimu- 
lation of osteoclast formation and activation combined with 
inhibition of osteoblast function. Although TNFa may be 
involved in many bone resorption diseases, including arthri- 
tis, the most compelling link with disease is the association 
between production of TNFa by tumor or host tissues and 
malignancy associated hypercalcemia (Calci. Tissue Int. (US) 
46 (Suppl.), S3-10 (1990)). In Graft versus Host Disease, 
increased serum TNFa levels have been associated with major 
complications following acute allogenic bone marrow trans- 
plants (Holler et al.. Blood, 75(4), I0ll-i0l6 (1990)). 

Cerebral malaria is a lethal hyperacute neurological syn- 
drome associated with high blood levels of TNFa and the most 
severe complication occurring in malaria patients. Levels of 
serum TNFa correlated directly with the severity of the 
disease and the prognosis in patients with acute malaria 
attacks (Grau et al., N. Engl. j. Med. 320 (24), 1586-1591 
(1989)). 
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TNRx also appears to play a role in the area of chronic 
pulmonary inflammatory diseases. The deposition of silica 
partxcles leads to silicosis. a disease of progressive 
respxratory failure caused by a fibrotic reaction. Antibodies 
5 to ITlFa completely blooced the silica-induced lung fibrosis in 
o™Tr! ''-' 34*:245.247 (1990,,. High levels 

hL ' "'"^^ '^^'^^^^ macrophages, 

induced fibrosis {Bissonnette et al., Inflammation 13(3, 329- 

oatient''\** ^'^^^'^ —phages from pulmonary sarclldosis 
patients also have been found to release spontaneously massive 
guantitxes of TNFa, as compared with macrophages from normal 

a990), " <^>' 

whichT^i " implicated in the inflammatory response 

whxch follows reperfusion (reperfusion injury) and is a major 
cause of tissue damage after loss of blood flow (Vedder et 
al. PNAS 87, 2643-2646 (1990,,. TNFa also alters the 

20 a^!vl!-" -1^- and has various pro-coagulant 

20 activities, such as producing an increase in tissue factor 
pro-coagulant activity and suppression of the anticoagulant 
protein C pathway as well as down-regulating the expression of 
thrombomodulin (Sherry et al., j. cell Biol. i07, 1259-1277 
(1988,). TNFa has pro-inflammatory activities which together 

.3 with its early production (during the initial stage of an 
inflammatory event, make it a likely mediator of tissue injury 
m several important disorders including but not limited to 
myocardial infarction, stroke and circulatory shock. of 
specific importance may be TNFa-induced expression of adhesion 

0 molecules, such as intercellular adhesion molecule (ICAM, or 
endothelial leukocyte adhesion molecule (eiam) on endothelial 
cells (Munro et al.. Am. J. Path. 135 (i, , 121-132 (1989,,. 

Moreover, it is now known that TNFa is a potent activator 
Of retrovirus replication including activation of Hiv-i (Ouh 
5 et al., Proc. Nat. Acad. Sci. 86, 5974-5978 (1989); Poll et 
al., Proc. Nat. AOad. Sci. «7, 782-785 (1990,; Monto et al.. 
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Blood 79, 2670 (1990); Clouse et al., j. i^nunol. 142, 431-438 
(1989); Poll et al., AIDS Res. Hum. Retrovirus, 191-197 
(1992),. AIDS results from the infection of t lyinphocytes 
with Human Immunodeficiency Virus (HIV) . At least three types 
' ^T.T*'" ''''' identified, i.e., HIV-i, hiv-Z and 

HIV.3 AS a consequence of Hlv infection, T-cell mediated 
immunity is impaired and infected individuals manifest severe 
opportunistic infections and/or unusual neoplasms. HIV entry 
xnto the T lymphocyte requires T lymphocyte activation, other 

ler^Vr." " '""'^^ ^ lymphocytes after T 

rl l expression and/or 

replication xs mediated or maintained by such T cell activa- 
tion, once an activated T lymphocyte is infected with HIV, 
the T lymphocyte must continue to be maintained in an acti- 

15 vated state to permit HIV gene expression and/or HIV replica- 
tion, cytokines, specifically tnfA, are implicated in acti- 
vated T-cell mediated HIV protein expression and/or virus 
replication in maintaining t lymphocyte activation. 
Therefore, interference with cytokine activity such as by 

20 prevention or inhibition of cytokine production, notably TMFa 

in a HIV-infected individual aids in n™ 4.k 

limiting the maintenance 
of T lymphocyte activation caused by HIV infection. 

Monocytes, macrophages, and related cells, such as kupf- 

25 !rt^"^rv'''/''''' """"" ii-Plicated in maintenance 

25 Of the HIV infection. These cells, like T cells, are targets 
for viral replication and the level of viral replication is 
dependent upon the activation state of the cells {Rosenberg et 
al.. The Immunopathogenesis of HIV Infection, Advances in 
30 sZ!°T' cytokines, such as THFa, have been 

30 Shown to activate HIV replication in monocytes and/or 

(1990)), therefore, prevention or inhibition of cytokine pro- 
duction or activity aids in limiting HIV progression as stated 
above for T cells. Additional studies have identified THFa as 
a common factor in the activation of HIV in vitro and has pro- 
vided a Clear mechanism of action via a nuclear regulatory 
protein found in the cytoplasm of cells (Osborn, et al. pnas 
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86, 2336-2340). This evidence suggests that a reduction of 
TNPa synthesis nay have an antiviral effect in HIV infections 
by reducing the transcription and thus virus production. 

AIDS viral replication of latent HIV in t cell and 
macrophage lines can be induced by tnpA (Folks et al., phas 
86, 2365-2368 (1989)). A molecular mechanism for the virus 
inducing activity is suggested by TNFa's ability to activate a 
gene regulatory protein (NPkB) found in the cytoplasm of 
cells. Which promotes HIV replication through binding to a 
viral regulatory gene sequence (ltR) (Osbom et al., pnas 86 
2336-2340 (1989),. TNPa in AIDS associated cachexia is sug^ 
gested by elevated serum TNPa and high levels of spontaneous 
TNPa production in peripheral blood monocytes from patients 
(Wright et al., j. Immunol. X4l (i) , 99-104 (1988)). 

TNPa has been implicated in other viral infections, such 
as the cytomegalia virus (CMV) , influenza virus, adenovirus, 
and the herpes family of viruses for similar reasons as those 
noted. 



It is recognized that suppression of the effects of TNPa 
20 can be beneficial in a variety of conditions and in the past 
steroids such as dexamethasone and prednisolone as well as 
polyclonal and monoclonal antibodies (Beutler et al.. Science 
234, 470-474 (1985); WO 92/11383) have been employed for this 
purpose. Conditions in which inhibition of TNPa or nfkB is 
25 desirable include septic shock, sepsis, endotoxic shock, 
hemodynamic shock and sepsis syndrome, post ischemic 
reperfusion injury, malaria, mycobacterial infection, 
meningitis, psoriasis, congestive heart failure, fibrotic 
disease, cachexia, graft rejection, cancer, autoimmune 
30 disease, opportunistic infections in AIDS, rheumatoid 
arthritis, rheumatoid spondylitis, osteoarthritis and other 
arthritic conditions, Crohn's disease, ulcerative colitis, 
multiple sclerosis, systemic lupus erythrematosis , ENL in lep- 
rosy, radiation damage, and hyperoxic alveolar injury. 
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The co«,pounds can be used, under the supervision of qual- 
ified professionals, to inhibit the undesirable effects of 
TNPo, NPKB, or phosphodiesterase. The compounds can be 
administered orally, rectally, or parenterally, alone or in 
combination with other therapeutic agents including anti- 
biotlcs, steroids, etc., to a manunal in need of treatment, 
oral dosage forms include tablets, capsules, dragees, and 
sxmxlar shaped, compressed pharmaceutical forms. isotonic 
saline solutions containing 20-100 milligrams/mill inter can 
be used for parenteral administration which includes intramus- 
cular intrathecal. Intravenous and intra-arterial routes of 
administration. Rectal administration can be effected through 
the use of suppositories formulated from conventional carriers 
such as cocoa butter. 



15 



20 



T 

25 such 



30 



35 



Dosage regimens must be titrated to the particular indi- 
cation, the age, weight, and general physical condition of the 
patient, and the response desired but generally doses will be 
from about l to about lOOO milligrams/day as needed in single 
or multiple dally administration. i„ general, an initial 
treatment regimen can be copied from that known to be 
effective in interfering with TNPa activity for other TNFa 
mediated disease states by the compounds of the present 
mventxon. Treated individuals will be regularly checked for 
cell numbers and T4/T8 ratios and/or measures of viremia 
=h as levels of reverse transcriptase or viral proteins, 
and/or for progression of cytokine-mediated disease associated 
problems such as cachexia or muscle degeneration. If no 
effect xs Observed following the normal treatment regimen, 
then the amount of cytokine activity interfering agent 
administered is Increased, e.g., by fifty percent a week. 

The compounds of the present invention can also be used 
topxcally in the treatment or prophylaxis of topical disease 
states mediated or exacerbated by excessive TKPa production, 
such as viral Infections, for example those caused by the 
herpes viruses or viral conjunctivitis, psoriasis, other skin 
dxsorders and diseases, etc. 
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The compounds can also be used in the veterinary treat- 
ment Of mammals other than humans in need of prevention or 
inhibition of TOFa production. TNFa mediated diseases for 
treatment, therapeutically or prophylactically, in animals 
include disease states such as those noted above, but in par- 
ticular viral infections. Examples include feline immuno- 
deficiency virus, equine infectious anaemia virus, caprine 
arthritis virus, visna virus, and maedi virus, as well as 
other lentiviruses. 



The compounds of this invention possess at least one 
center of chirality, that to which the depicted phenyl group 
IS attached, and thus will exist as optical isomers. Both the 
racemates of these isomers and the individual isomers 
themselves, as well as diastereoisomers when there are two or 
more chiral centers, are within the scope of the present 
invention. The racemates can be used as such or can be 
separated into their individual isomers mechanically as by 
Chromatography using a chiral absorbent. Alternatively, the 
individual isomers can be prepared in chiral form or separated 
Chemically from a mixture by forming salts with a chiral acid, 
such as the individual enantiomers of 10-camphorsulfonic acid, 
camphoric acid, alpha-bromocamphoric acid, methoxyacetic acid, 
tartaric acid, diacetyltartaric acid, malic acid, pyrrolidone- 
5-carboxylic acid, and the like, and then freeing one or both 
of the resolved bases, optionally repeating the process, so as 
to obtain either or both isomers substantially free of the 
other; i.e., in a form having an optical purity of >95%. 

inhibition of production of TNFa by these compounds can 
be conveniently assayed using methods known in the art. For 
example, TNFa Inhibition Assays can be determined by a variety 
of known methods. 

PBMC from normal donors is obtained by Ficoll-Hypaque 
density centrifugation. cells are cultured in rpmi supple- 
mented with 10% AB+ serum, 2nM L-glutamine, loo U/mL peni- 
cillin and 100 mg/mL streptomycin. The active compound is 
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dissolved in DMSO (Sigma Chemical) and further dilutions are 
done in supplemented RPmi. The final DMSO concentration in 
the presence or absence of drug in the PBMC suspensions is 
0.25 wt %. Test candidates are assayed at half-log dilutions 
starting at 50 ing/mL, being added to PBMC (io6 cells/mL) in 96 
wells plates one hour before the addition of LPs. PBMC (io6 
cells/mL) in the presence or absence of the compound is 
stimulated by treatment with l «g/BL of LPS from Salmonella 
minnesota R595 (List Biological Labs, Campbell, CA) . Cells 
are then incubated at 37-c for 18-20 hours. The supematants 
then are harvested and assayed immediately for TNRx levels or 
frozen at -70-c (for not more than 4 days) until assayed. The 
concentration of TNFa in the supernatant is determined by 
human TNFa ELISA kits (ENDOGEN, Boston, MA) according to the 
manufacturer • s directions . 



Particularly preferred are compounds in which r5 is o- 
unsubstituted or substituted phenylene, r1 is lover alkoxy, r3 
IS monocycloalkyl of up to 10 carbon atoms, r6 is -co- or - 
CH2-. V is lower alkyl, -coz or -ci»N, z is -nHj, -OH, or - 
©(lower alkyl), and n has a value of 0 or 1. 

The compounds of the present invention can be prepared 
using methods known per se. For example, a cyclic acid 
anhydride or a lactone is allowed to react with the appro- 
priate disubstituted phenyl compound: 
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O 
I 

-C- 




O + H2N CM (CaH2j,) Y 



in Which Rl, r2, r5, and n are as defined above. The 

reaction can be effected simply by heating, analogously to the 
methods described in U.K. Patent Specification No. 1,036,694, 
the disclosure of which is incorporated herein by reference, 
optionally acetic acid, with or without sodium acetate, can be 
added. 



in place of the acid anhydride or lactone, one can uti- 
lize an N-carbethoxy derivative of the formula: 

20 

O 

5 E 

^ C V COOC2H5 



25 



I ^r6 1 



30 



35 



40 



m a further embodiment, compounds in which R« is -CHj- 
can be formed through condensation of a dialdehyde with a 
disubstituted phenyl compound in the presence of refluxing 
acetic acid utilizing the method of Griggs et al., j. chem. 
soc, Chem. comm., 1985, 1183-1184, the disclosure of which is 
incorporated herein by reference. 

The disubstituted phenyl starting materials can be 
obtained through condensation of an appropriately substituted 
aldehyde and malonic acid, with intermediate formation of the 
phenyl amidine and subsequent decarboxylation. 

The disubstituted aldehydes can be prepared utilizing 
classical methods for ether formation; e.g., reaction with the 
appropriate bromide in the presence of potassium carbonate. 
Numerous cycloalkyloxy benzaldehydes and procedures for 
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preparing them are described in the literature. see, e g 
Ashton et al., j. Med. chem., 1994, 37, 1696-1703; Saccomano 
et al., J. Med. chem., 1994, 34, 291-298; and Cheng et al., 
org. and Med. Chem. Lett., 1995, 5(17), 1969-1972, the 
disclosures of which are incorporated herein by reference. 

Representative starting materials include 3-cyclo- 
pentyloxy-4-methoxybenzaldehyde, 3-cyclopentyloxy.4-ethoxy- 
benzaldehyde, 3-cyclohexyloxy-4-methoxybenzaldehyde, 3-(exo- 
bicyclo[2.2.l]hept-2-yloxy).4-methoxybenzaldehyde, 3-(endo- 
bicyclo[2.2.l]hept-2-yloxy)-4-methoxybenzaldehyde, 3-(bicyclo. 
[2.2.2] oct-2-yloxy) -4-nethoxybenzaldehyde, 3- (bicyclo- 

[3.2 . l]oct-2-yloxy) -4-methoxybenzaldehyde, 3-i„dan-2-yloxy-4- 
methoxybenzaldehyde, and 3-(endo-benzobicyclo[2.2.13hept-2- 
yloxy) -4-methoxybenzaldehyde. 

The following examples will serve to further typify the 
nature of this invention but should not be construed as a lim- 
itation in the scope thereof, which scope is defined solely by 
the appended claims. 



Examnlft j 



20 



25 



30 



3-l«lno-3-(3.cyclopeatyloxy.4-methox3fphenyl)propioaic Acid 

A stirred suspension of 3-cyclopentyloxy. 4-methoxybenz- 
aldehyde (10.0 g, 45.4 mmol) and ammonium acetate (7 00 g 
90.8 mmol) in ethanol (95%, 30 mL) under nitrogen was heated 
to 45-50-C and malonic acid (4.72 g, 45.4 mmol) was added. 
The solution was heated at reflux for 24 hours. The mixture 
was allowed to cool to room temperature and was then filtered 
The solid Which is collected was washed with ethanol, air 
dried and then dried in vacuo (60-C, < 1 mm) to afford 7.36 g 
(58%) of the product: mp 225-226-C; Ir NMR (D20/NaOH/TSP) d 
7.05-6 88 (m, 3H,, 4.91-4.78 (m, IH) , 4.21-4.14 (m, IH) , 3.79 
(s, 3H), 2.59-2.46 (m, 2H) , 2.05-1.48 (m. 8H) . Trace impurity 
peaks were present at 6.39 and 7.34 ppm. 13c NMR 
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,D.O/H.OD/TSP, a IS.,. .30.,. 

114.9, 83.9, 58.5, 55.3, 49.8, 34.9, 26.3. 

aldehyde. 3-cyclope„tyloxy-4-ethoxybenzaldehyde, and 3-cyclo- 
hexyloxy-4-inethoxyben2aldehyde are ■» ■ 

pentyloxy-4-.thcxyphe„yI,p„pio„lc .cla. 3- JL-Tn- 
cyclohex,loxy-4-«tho^e„yl,propio„l= .cU, respectively! 

Examnlft f> 

■athoxyphanyi) propionic icid 

To a stirred mixture of 3-amino-3- (3-cyclopentvloxv-4- 
laethoxyphenyl)propionic acid (2 34 a 8 4o ™! i . / 
c«bo«^ = "i"-" Of water ,20 ^, 

^thau^d. ,1.5 g, 8.4 ^,,er 3 hours, the 

i^.t™xe was re«w«, 1„ vacuo. The pH of the soluti;„ „„ 
aa ustea to 1 With .^eous hyarogen chloride ,4 », . Bthe/" 
^) was aaaea ««, the „i=^ure stirr«, for 1 hour. Z 

g (85*) of the prcauct as a whit, .olid: »p iss-ws-c- % 
J- ,o^.ae, a 1..40 ,.r s. a„,, 

I ; r ;, ; '•""-^•"^ «h,; i3c n™ (n«SO- 

^) d 171.7. 1„.6. 149.1. 14..8, 134.6, 131.2. 131.1. 23.1. 

^ai c "-^^ "-1. 

calca for C„H„HOs. Theoretical: c. 67.47, H. 5.66, B, 
3.42. Founa: C, 67.34! H. 5.59; N, 3.14. 

Similarly pr.par«J are 3-phthali.iao-3.(3-cyclopentyloxy- 
4-«tho^henyl,propio„ic acia, 3-phth.li.ido-3!,34cSL 
pentyloxy-4-ethoxyphenyl)prcpionic acid. 3-phthallmido-3-,3- 
cyc ohexylo=cy-4-methoxyphe„yl,propio„ic acid. 3-phthaliaido-3- 
i 3- ,bicyclo( 3 . 2 . 1) oct-2-yloxy) -4-metho:ryphenyl )propionic acid. 
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3-phthali^ido-3-(3.i„dan.2-yloxy-4.|»ethoxyphenyl(propionic 
acid and 3-phthaliinido-3.(3>(e„do-benzobicyclo[2.Ji.i]hept-2- 
yloxy)-4-methoxyphenyl) propionic acid. 



3-.llth.llia«0-3.,..Ojrol.p„tn»^4^«„^^„,l,p^i^^ 

phenyDprc^ionie acid (2.05 g s oo , ^ 

dli«la.zole (0.91 a 5! ° l.l'-«rbo„yl- 

, <-ai"ethylainlnopyridiiie 
(trace, in ftrahydrofuran (20 .l, «„ .tirred ,or 1.5 hoi^s 
u^aer „.tro,en at approxl«t.ly 25-0. To the solution Zl 
add^ a».on.™ hydroxide (1.07 le.o »ol, 28-30,, and 

7 * of solid 

fonns durxn, th.s ti^e. The fixture was concentrated to half 
xts voluae and a white solid precipitate.. The .Ixtur. was 

1^1!^ ' tetrahydrofuran, air 

«rl«l, and d„«l in vacuo ,«-c, < 1 ^, to afford 1.2, , of 
t^^ct. The product was further purified by flash coluL 
=te<»ato,r.phy (siUca ,el. 5, .ethanol/n,ethylene chloride, 
«,d the r«n.ltin, white solid was dried in vacuo ,eo-c < 1 

IH,. 5.80 (dd. J = 5.8, 10.4 Hz, IB,. 5.66 (br s, IH, , 5 54 
0 4"l5 H ' <- 

3 'o 131 r 13?'' ' 
131.8, 131.3, 123.3, 119.9, 114.6, 111.8, ,o.4, 56.0, 51 6 

67'«. '^""^ <=23H24N205. Theoretical: c,' 

".63, H, 5.92, H, 6.86. Found: C, 67.25, H, 5.76, », 6.68. 



IS 



30 



4 . J ! " '-Phthaliiado-3-(3-cyclopentyloxy- 
4-ethoxyph«,yl,propion«.id., 3-phthaliMido-3-<34c^- 
p.ntyloxy-4-.thoxyphenyl,proplona,id., 3-phthaH,.ido-L ,3- 

^cohexyloxy-4-«thox,ph.nyl,propionamide, 3-phthalimido-3- 
( 3- (endo-blcyclo (2 . 2 . l)h.pt-2-yloxy, -4-«ethoxyphenyl , - 
propxonanide, 3-phthali.ido-3-, 3- (bicycle (2 . 2 . 2 )oct-2-yloxy, - 
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4-inethoxyphenyl)propionainide. 3-«k*-k»i,- 

[3 2. 1 oct.2.yloxy) -4-«ethoxyphe„yl jpropionamide, 3-phthal- 

phthalx.xdo.3.(3.(e„do-be„zobicycloC2.2.1]hept.2-yiox;,.4. 
nethoxyphenyl)propionamide. y ^) * 



3-«l™ 3 r'", *"^"tur., .tirr.a mixture o, 

. "•"»»°^ -"^^ nitrogen"" 

add«3 thionyl chloride (x.t «l 2 3 „.o,, ^ 

.yrln,.. ^. .oxutl™' «3 stl^^ etTcV" 

^ f'or^r -""^"^ - contLl: , 

BT for 1 hour eivj a whit. «.ua precipitated. The .ethanol 
.5 wa. re^ed and the solid was .lurried i„ hex«,e. The^Cre 
v« fUtered and the white solid was washed with h«„„e "r 
dri^ and then dried in vacuo (eo-c. a«ord 

il!i.n 1 " " " hydrochloride salt: ^ i83- 

ie4.5-c; iH root (DMS0-d6) d 8.76 (br s, 3H) 7 25 ,m 

(«. 3H), 3.55 (., 3H), 3.31-2.86 (m, 2H) , 2.06-1.44 (» 8H1 ■ 

111.4, 79.0, 55.0, 51.2, 50.3, 38.2, 31.7, 31.6, 23.0- Anal 
calcd for C.8H24C1K04. Theoretical: c, 58.27,' „ " 33? K,' 
25 4.25. Found: C, 58.44; H, 7.34; N, 4.13. 



Simxlarly prepared are methyl 3.ai»i„o-3-(3.cyclo- 
yloxy-4.methoxyphenyl)propionate, »ethyl 3.amino-3-(3- 
cyclopentyloxy-4.ethoxyphenyl,propio„ate, and ^thyl 3-a«ino- 

30 IXZlo^T''^^^^^^ - 
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Examplp R 

»«t»yl_3-phth.llmido-3-(3-o,oiopmt,io«,. 
«-Mtlio«yplieiiyl)propioai, ^ 

To a stlrr«l solution of „athyl 3-aal„o-3-(3-cyclo- 
5 Pentyl«qr-4-«thoxyph.„yl)proplo„,te hydrochloride (o.SO a 
1.52 »ol, .„d sodlu. carbonate (0.16 i.s2 ^ol) in a 
.ixtur. Of «.ter (5 and acetonitril. (5 .L, under nitrogen 
«. .dd«i H-crb«h,xyphth.Ui^d. (0.34 9, i.« ™„i, . ^ 
.olutxon was stirr«i for 3 hours at ST. The acetonitril. was 
.0 r^oved in vacuo which affords, a two layer nirture which was 
e=,tract.d wxth .ethylene chloride ,3 x 15 . The co^ined 
organic «^racts were dried over ^gnesiu. sulfate, filtered 
«d then concentrated in vacuc to afford 0.77 g of the crude 

15 colum Chromatography (silica gel. 35/65, ethyl 
.=et.t./h.x«.e, the resulting glassy solid was dried in vacuo 

1.^6 7,7 ' '-"-'-O" <-.^H). 

2 : 'T; 3.34-3.15 („, ih,, 

2.10-1.48 (., 8H,, 13c Hffi, (CDd,, d 171.0, 168.0, 149 8 
17 6, 133.,, 131.8. 130.,. XJ3.2, 120.1, 114.6, 111.7, 80 4,' 
55.9, 51.8. 50.7, 35.,. 32.7, 24.0; An.1. C.lcd for Ca4H„H;! 
Theoretical: C, 68.03; H 5 95. m -» ^, » ''24"25«06. 
25 5.97; N, 3.20. ' ^' «' 



30 



„.„^ f"'""'>' P"P«"* «thyl 3-phthaliBido.3-(3-cyclo. 

(3 S^^ir*:"?"""^"^"-"^""'""'' 3-phthalimido-3. 

phthali.ido-3-(3-cycloh«q,lo,y-4-.»thoxyph.nyl,propio„ate. 



3-»mliio-3- ( 3- (exo-bioyclo [2.2. 1] hept-2-Yloxy > - 
4-»ethoKyphenyi)propioiiic Lid 

vloxvt °' 3.(exo-bicyclo[2.2.1]hept-2- 

yloxy,.4.„ethoxybe„zaldehyde (6.00 24.4 »unol, and anaaoniu. 
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acetate (3.76 g, 48.8 mmol) in ethanol (95%, 20 mL) under 
nitrogen was heated to 45-50-C and nalonic acid (2.53 g, 24 4 
mnol) was added. The solution was refluxed for 24 hours, 
allowed to cool to room temperature, and filtered. The solid 
was washed with ethanol, air dried, and dried in vacuo (60-C, 
< 1 mm) to afford 3.17 g (43%) of the product: mp 225-226-C; 
iH NMR (D20/NaOD/TSP) d 7.09-6.90 (m, 3H) , 4.41-4.28 (m, IH) , 
4.27-4.15 (m, IH), 3.82 (s, 3H) , 2.64-2.48 (m, 2H) 2.44 (s, 
IH), 2.31 (s, IH), 1.92-1.76 (m, IH) , 1.69-1.38 (m, 4H) , 1.30- 
1.05 (m, 3H). 



Similarly prepared from 3-(endo-bicyclo[2.2.1]hept-2-yl- 
oxy ) -4-methoxyben2aldehyde , 3- (bicyclo [2.2.2] oct-2-yloxy ) -4- 
methoxybenzaldehyde, 3- (bicyclo[3 . 2 . l]oct-2-yloxy) -4-methoxy- 
benzaldehyde, 3-indan-2-yloxy-4-methoxyben2aldehyde, and 3- 
(endo-benzobicyclo[2 . 2. l]hept-2-yloxy) -4-methoxybenzaldehyde 
are 3-amino-3-{3-(endo-bicyclo[2.2.1]hept-2-yloxy)-4- 
methoxyphenyl) propionic acid, 3-amino-3-(3-(bicyclo[2.2.2Joct- 

2- yloxy)-4-methoxyphenyl)propionic acid, 3-aiiiino-3-( 3- 
(bicycloC3.2.1]oct-2-yloxy)-4-methoxyphenyl)propionic acid, 3- 
amino-3-/3-indan-2-yloxy-4-methoxyphenyl{propionic acid, and 

3 - amino-3- { 3 - (endo-benzobicyclo [2.2.1] hept-2 -y loxy ) -4 - 
methoxyphenyl) propionic acid, respectively. 

Example 7 

Methyl a-toino-a- ( 3- ( exo-bicyclo [2.2. 1 J hept-2-y loxy i -4- 
aethozyphenyl) propionate Hydroohlorlde 

To an ice bath cooled stirred suspension of 3-amino-3-(3- 

{exo-bicyclo[2. 2. l]hept-2-yloxy)-4-methoxyphenyl)propionic 
acid (2.00 g, 6.55 mmol) in methanol (15 mL) under nitrogen 
was added thionyl chloride (1.56 mL, 13.1 mmol) dropwise via 
syringe. The resulting solution was stirred at O'c for 30 
minutes, the ice bath was removed and stirring was continued 
at room temperature for 2.5 hours. The methanol was removed 
and the solid slurried in hexane (15 mL) . The mixture was 
filtered and the white solid washed with hexane, air dried and 
then dried in vacuo (60-C, < 1 mm) to afford 1.97 g (85%) of 
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the product: 1S7.5-201.5-C; 1h Hm (DMSO-de, d 7.50 (br s, 

4.« ». IH), 3.74 ,s, 3H,, 3.54 (s. 3H, , 3.41-2.S5 („, 3H, , 

6H), 13c HHB ,D«SO-de) d 169.4, 149.6, 146.4, 128.8, 120.0, 

3. 6 34 8'';,"'-°' = • ''-^ 

38.6, 34.8, 27.8, 23.7, 23.6. 

r2 2 IT^TI"" T"'"'"*' '''' 3-a»ino.3.{3.(endo-bicyclo- 
[2.2.l)hept-2-yloxy).4-methoxyphenyl)propionate, methyl 3- 

amlno.3-(3-(bicyclo[2.2.2Joct-2-yloxy).4-methoxyphenyl,- 

propionate, methyl 3-amino-3-{3-(bicycloC3.2.l3oct-2.yloxy,-4- 

methoxyphenyDpropionate, nethyl 3-ami„o-3.{3-i„clan-2-yloxy.4. 

»ethoxyphe„yl{propionate, and methyl 3-ami„o.3-{3-(endo. 

benzobxcyclo [2 . 2 . l)hept-2.yloxy, -4-methoxyphenyl )propionate. 

Exanml^ ft 

By following the procedure of Example 3 but substituting 

phenyl)propxonxc acid, there is obtained 3-phthalimido-3-(3-. 
(exo-bxcyclor2.2.13hept-2.yloxy,-4-methoxyphenyl,propionamide. 

Similarly prepared are 3-phthalimido.3-(3-(endo-bicycio- 
[2.2 . l]hept-2-yloxy) -4-inethoxyphenyl ipropionamide, 3- 
phthalimido-3.(3.(bicyclot2.2.2,oct-2.yloxy,.4.methoxyphenyl,- 
propxonamxde, 3-Phthalimido.3-{3-(bicyclo[3.2.1]oct-2-yloxy,- 
4.methoxyphenyl)propionamide, 3-phthalimido-3-(3-indan-2- 
yloxy-4-methoxyphenyl{propiona»ide, and 3-phthalimido-3-(3- 

(endo-benzobicyclo [2 . 2. i]hept.2-yloxy) .4-methoxyphenyl ) - 
propxonamide. 



Exampl«> Q 

2-yioxy) -4-methoxyphenyl ) propionate 

TO a stirred solution of methyl 3-amino-3.(3-(exo-bicy- 
clo [ 2 . 2 . 1 Jhept-2-yloxy ) -4 -methoxyphenyl) propionate hydrochlor- 
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in . «xt«re Of water ,lo .„d .ctonltrile ,lo unaer 
nltrog«, «. .dd«, H-c«b.thoxyphth.li.ld. ,o 64 a 2 8, 
».oI, Th. .clution „„ .tirr.a tor 3 Lm li 12 
temperature. The aoetonltrU. r.«ve i„ vaouo ««, th" 

fUt.r«i and concentrated in vacuo to afford 1.44 g of thi 
prod^. The product was further purified hy fi..^ ool^ 
chro«to,raphy (silica gel, .^hyl acetate/methylene 

florid., to afford a white solid which was then dri^^ 
vacuo to afford 0.23 , ,ie„ of product: mp 47-48-c. 1„ 

3-69 (B, IH), 3.79 (s, 3H), 3.63 (s, 3H) , 3.23 (dd, J . 5 9 

T.'^:- iT' <-■ ^> ^-"-loe 

M 8„,; 13c M„ ,CDCl3, d 1,1.1, I6..I, 14,.,, 14,.2, 133.9, 
66.0, 51.9, 50.0, 41.1, 41.0, 39.9, 39.8, 35.9, 35.5, 35.3 
C, 69.47, H, 6.05; H, 3.12. Found: C, 69,22, H, 5.91, H, 



P^P*'** «• ««*yl 3-phthali»,ido-3-,3- 

« ~thyl '-f».ta..li.ido-3-,3-,hicyclot2.2.2)oct-2-ylo,q„-4-„eth- 
oxyphenyl,pr<^io„.t., :«.thyl 3-phthall„ido-3-,3-(blcyclo- 
[3.2.11oct-2-yloxy)-4-Bethoityphenyl)propionate, «thyl 3- 
phth.linido-3-,3-indan-2-yloxy-4-..thoxyph«,yl,propion,te, and 
.ethy 3-P'>thall»ido-3-,3-,endo-b.n,obicyclo(2.2.1,h.pt-2- 

30 yioxy)-4-Mthoxyphenyl)propionate. 

Example in 

1- <»-<!r«lop»ntoxy-«-»etboxn>henyl) propylamine 
10 an ice bath cooled stirred solution of 111333. 
h«ca»thyldisila»ane (2.5 „, 4.1 ^, 19.5 ^ol,' 'i„ 
tetrahydrofuran (5 «,) „™ier nitrogen, was added a hexane 
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solution Of butyl lithium (7.2 aL. 18 mmol) via syringe. The 
ice bath was removed and the solution was stirred for 30 
minutes at room temperature. This solution then was added 
dropwise to an ice bath cooled solution of 3-cyclopentoxy-4- 
methoxybenzaldehyde (3.3 g, is mmol) in tetrahydrofuran (5mL) 
and the mixture stirred for 20 minutes. An ethereal solution 
of ethylmagnesium bromide (3 M, lo mL, 30 mmol) then was added 
dropwise. The reaction solution was allowed to reach room 
temperature and then was stirred at room temperature. The 
reaction progress was monitored by HPLC (Waters Nova-Pak/EC 18 
column, 3.9 X 150mm, 4mioron, imL/min. 240nm, 35/65, 
CH3CN/o.i% H3P04(aq)) and after 3 hours no starting material 
remained. The reaction mixture was slowly poured into a 
saturated solution of ammonium chloride (loo niL) . The 
resulting mixture was extracted with methylene chloride (3 x 
20 mL) and the combined extracts were dried over magnesium 
sulfate and concentrated in vacuo to yield 5.6 g of product 
Which was further purified by flash column chromatography 
(silxca gel, 250/10/1, methylene chloride/methanol/ammonium 
hydroxide) to afford 2.5 g (67%) of the product as an oil: IH 
^ (CDCI3) . 6.91-6.77 (m, 3H), 4.85-4.74 (m, IH) , 3.83 (s, 
3H), 3.74 (t, J - 6.8 Hz, IH) , 2.02-1.15 (», 12H) , 0.86 (t, J 
= 7.4 HZ, 3H); NMR (CDCI3) _ 148.8, 147.5, 138.8, 118.4, 

113.3, 111.8, 80.3, 57.4, 56.0, 32.7, 32.4, 10.9. 



Exampl*> 11 

3-Phtli«li«ldo-3- (3-cyclopentoxy-4-methoxyphenyl ) propane 
TO a stirred solution of l-(3-cyclopentoxy-4- 
»ethoxyphenyl)propylamine (1 g, 4 mmol) and sodium carbonate 
(0.42 g, 4.0 mmol) i„ a mixture of water (5 mL) and 

30 acetonitrile (5 mL) under nitrogen was added n- 
carbethoxyphthalimide (0.9 g, 4.0 mmol). The solution was 
stirred for 2.5 hours at room temperature. The acetonitrile 
was remove in vacuo which resulted in the precipitation of a 
whxte solid. The mixture was filtered and the solid was washed 

35 with water, air dried and then dried in vacuo to afford 1 25 
g (83%) of product: mp 100. 0-102. 5-C; IH NMR (CDCI3) _ 7 87- 
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a'",'"; ^x'' (^0. 

(COClj) _ 168.4, 149.4, 5^ 

»0.5, 115.0, 111.5, eo.3, 55.6, 55.9, 32.7, 24 " 11 6 ^ ^ 



Exainm«> |;> 

l-(3-lBdaayloxy.4-Bethoxypheiiyl)propyiM.ine 

TO an ice bath cooled stirred solution of 1,1,1 3 3 3- 
hexaaethyldisilazane (2.7 mL 13 nm^^^ ^ . . '■^'•t»3,3,3 
«Tx ^ nii., 13 Biinol) m tetrahydrofuran (5 

« IXthlU. (2.5 M, 4., ^, „ 3 

3: . the solution stirred for 25 .l„ut« .t r^ 
t«p.r.ture This solution then .as ^rop.!.. to .„ i" 

» ^ st'iriL r ' " tetrahyarofuran ,4.L, and the fixture 
^. for one hour. ^ ethereal solution of 

ar^ise vi. syringe. The reaction „i«ure was heated at 

Hlir T,"" """"""^ ""^ "-.-PaK/EC la 

colxunn, 3.9 x ISOmm, 4iiiicron i».Ty-- 

' '"icrpn, ImL/mxn, 240n]a, 40/60 

completion and was allowed t« 

®° ^° I'ooffl temperature. The 

s"t::: t^^^ ^^^^^^ — ^--^ 

solutxon Of anunoniun, chloride (80 aL, . The resulting mixture 
30 -«^y^-e Chloride (3 X 15 mL, and ^e 

LteT.T""^ ^^^^^ -"ate a^I 

concentrated to afford the product which was further purified 
by flash column chromatography (silica gel, 250/10/1 
methylene chloride/methanol/ammonium hydroxide) to afford 0 27 
g (9%) of product as an orange solid. 
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Examnlft -^^ 

l-Fhthallai«o-l-(3-ln««ayioxy-4-««thoxyphenyl)propaae 

TO a stirred solution of l-(3-i„danyloxy-4- 
methoxyphenyl) propylamine (0.25 g, o.84 nmol) and sodium 
5 carbonate (0.09 g, 0.84 mol) i„ a mixture of water (2 mL) and 
acetonitrile (2 »L) under nitrogen was added N- 
carbethoxyphthalimide (0.19 g, o.84 mmol). The solution was 
stirred for 4 hours at room temperature. The acetonitrile was 
removed in vacuo and the resulting mixture was extracted with 

10 methylene chloride (2 x 10 bL) , dried over magnesium sulfate 
and concentrated in vacuo to afford 0.35 g of the product 
Which was further purified by flash column chromatography 
(Silica gel, 25/75, ethyl acetate/hexane) to afford 0.19 g 
(48%) of the product as a solid: mp 62-C; 1h NMR (CDCl,) 

15 7.86-7.63 (m, 4H) , 7.29-7.04 (m, 6H) , 6.87-6.78 (m, IH) , 5.30: 
5.14 (m, 2H), 3.77 (s, 3H) , 3.52-3.14 (m, 4H) , 2.66-2.21 (m. 
2H), 0.97 (t, J = 7.3 HZ, 3H) ; "c NMR (CDCI3) _ 168.4, 149.6, 

147.1, 140.7, 140.6, 133.8, 132.2, 131.8, 126.5, 124.6, 123.1, 

121.2, 115.3, 111.7, 79.0, 56.5, 55.9, 39.6, 39.6, 24.4, 11.6; 
20 HPLC (Waters Nova-Pak/EC 18 column, 3.9 x I50mm, 4micron, 

ImL/min, 240nm, 60/40, CH3CN/0.i% H3PO4 (aq) ) 12 min, 98%; 
Anal, calcd for C27H25NO4. Theoretical: c, 75.86; H, 5.89; N, 
3.28. Found: C, 75.58; H, 5.90; N, 3.20. 
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Example ]4 

1- (1-Oxoisoiadolime) "l- (3-cyclop«itoxy-4-»ethoxyphenyl) propane 
A stirred solution of phthalic dicarboxaldehyde (0.4 g 3 
nunol) and l-(3-cyclopentoxy-4.methoxyphenyl) propylamine (o'.75 
g, 3.0 mmol) in glacial acetic acid (9 mL) under nitrogen was 
heated at reflux for 5 minutes. The stirred reaction then was 
allowed to cool to room temperature and concentrated in vacuo 
to afford the product which was further purified by flash 
column chromatography on silica gel, first with 40/60 ethyl 
acetate/hexane and then with 15/85, ethyl acetate/methyl ene 
Chloride) to afford 0.48 g (44%) of the product as a yellow 
oil: IH NMR (CDCI3) _ 7.97-7.76 (m, IH) , 7.61-7.31 (m, 3H) 
7.06-6.74 (m, 3H), 5.54-5.39 (m, IH) , 4.87-4.66 (m, IH) , 4.28 
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<d, J - 17 HJ, IH), 4.00 (d, J . 1, HZ, IH), 3.82 ,s 3„, 

LM' i»V " 

?i IS,;!' ! ; ""VEC 18 column, 



Examplf 

3- (l-oxoiaolndolia,, -a- (3-oyclop.Btyloxy-4-«.tboxn»li«iyl) - 

propionic Aoid 

* ^^i^'^^^ »°l"tion Of phthalic dicarboxaldehyde (0.67 g, 
5.00 i^nol, and 3-aioi„o.3.(3-cyclopentyloxy-4-«ethoxyphenyl): 

acTrdl ""^'^ - -tL 

acxd mider nxtrogen was heated to reflux for 5 minutes. The 

ZZllr'^'^V^^'' "''""^^ "° ^° temperature 

overnight. The resulting yellow brown solution was 

concentrated in vacuo and the solid which formed slurried in 

ethyl acetate (25 mL) . The slurry was filtered and the solid 

drxed xn vacuo to afford 1.52 g (77%, of the product as a 

whxte powder: mp 161-163-C; % NMR (dmso-De/ ^S, 12.33 (br 

S I H, COOH), 7.75-7.4 (m , 4 H, Ar) , 7.05-6.8 (m? 3 H, Ar, , 

5.66 ( app. t, J = 7.9 HZ, 1 H), 4.75 (m, I H) , 4.51 (d, J = 

17.7 HZ, 1 H), 4.11 (d, J = 17.7 Hz, 1 H) , 3.71 (s, 3 H, , 3.12 

iTs l' III ' 

119 2, 114.0, 112.2, 79.4, 55.5, 51.0, 46.3, 36.7, 32.1, 32.0, 
23.4. Anal, calcd for C23H25NO5. Theory: c, 69.86; H, 6.37; 
N, 3.54. Pound: C, 69.59; H, 6.35; N, 3.44. 

Example 

Methyl 3Ml-oxoi8oindoliae) -3- <3-cyclope«tylMry-4- 
methoxyphenyl) propionate. ^ *ar • 

To a stirred suspension of 3-(i-oxoisoindoline)-3-(3- 

cyclopentyloxy-4-methoxyphenyl)propionic acid (0.758 g 1 92 

mmol) in 10 mL of methanol cooled in an ice bath and under 

nxtrogen was added 0.3 mL of thionyl chloride. After stirring 

for 15 minutes, the mixture was allowed to warm to room 
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^^•^'^ PCr/US9«20616 
t^rature and stirred overnight. The solvent was evaporated 
and the residue dissolved in methylene chloride and washed 
with saturated aqueous sodium bicarbonate solution and brine 
The organic layer was dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by flash 

TlZ2T7''\/T''' ^^^^ acetate/methylene 

Chloride) to afford 0.6 g of the product which was stirred in 

hexane. The slurry was filtered to afford 0.32 g of the 

product as a white solid: „p 1„ HMR (Cr^l3/ ™S, 

6.75 m, 3 H), 5,92 (dd, J = 9.1, ,.0 He, i H, , 4.74 (m, 1 H, , 

3.10 (dd, J - 9.1, 15.0 HZ, 1 H), 2.05-1.45 (», 8 H) ; NMR 
(CDCI3/ ™S, ^ 170.9, 149.8, 147.8, 141.3, 132. X3lT 

ii^'^^iT'.r''' ; 

C24H27NO5. Theory: C, 70.40; H, 6.65; N, 3.42. Pound: C 
70.07; H, 6.63; N, 3.34. ' 



Examm«» 



Tablets, each containing 50 milligrams of active ingredi- 
ent, can be prepared in the following manner: 

CpnstjtuentP (for 1000 tablets) 

25 active ingredient =n n 

lactose grams 

wheat starch ^P*^ 9"°^ 

polyethylene glycol 6000 L'o 

30 magnesium stearate f'J JS!!^ 

demineralized water „! 

The solid ingredients are first forced through a sieve of 
0.6 mmjnesh width. The active ingredient, the lactose, the 
talc the magnesium stearate and half of the starch then are 
35 mxxed The other half of the starch is suspended in 40 
mxllUiters of water and this suspension is added to a boiling 
solution of the polyethylene glycol in loo milliliters of 
water. The resulting paste is added to the pulverulent sub- 
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st«=.s ^ th. mixture is granulated, it nec.ss.ry with the 

aPProxi^fly 6 ™ di.^ter which .re concave 

on born sides. 



ExaniDlA 2 ^ 

Tablets, each containing lOO milligrans of active ingre- 
dient, can be prepared in the following manner: 

Const l»-M^n^o I for 1000 tablets) 

active ingredient i^ft « 

lactose ^ 100.0 grains 

wheat starch ^rans 

magnesium stearate I « 9^*"^ 

3.0 grams 

All the solid ingredients .re first forced through . 

!ictL°%K'' ^ i»9«di.„t, the 

Lotos., th. «g„esiuB ste.r.te .nd h.lf of th. st.rch then 

nilliUters of w.t.r .nd this susp.nsion is .dd«i to 100 
-Ulilifr. ot boiling w.ter. Th. resulting peste is .dd.d to 
the pulverul«,t substences .nd the mirture is gr.nul.t.d, it 
n«»s..ry with th. .ddltion of weter. Th. gr.nul.te is dried 
overnight at 35-c, forced through . si«,e of 1.2 ^ ,«sh width 
.nd co-pressed to for» t<u,l.ts of .pproxi-.t.ly 6 dimeter 
Which are concave on both sides. 
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Example ^Q 

Tablets for chewing, each containing 75 milligrams of 
active ingredient, can be prepared in the following manner: 

Conposition (for 1000 t€U»lets) 

SS^iTf ingredient 75.0 grams 

glycine ^^'^ 9''™ 

t^l^t acid III 
saccharin 

5% gelatin solution q!s. 

All the solid ingredients are first forced through a 
sieve of 0.25 mm mesh width. The mannitol and the lactose are 
mixed, granulated with the addition of gelatin solution, 
forced through a sieve of 2 mm mesh width, dried at 50-C and 
again forced through a sieve of 1.7 mm mesh width. The active 
ingredient, the glycine and the saccharin are carefully mixed, 
the mannitol, the lactose granulate, the stearic acid and the 
talc are added and the whole is mixed thoroughly and 
compressed to form tablets of approximately 10 mm diameter 
Which are concave on both sides and have a breaking groove on 
the upper side. 

Example 

Tablets, each containing 10 milligrams of active ingredi- 
ent, can be prepared in the following manner: 

Comppsitiion (for 1000 tablets) 

Itl^U''^^^''^''' 3JJ.0 grams 

com starch ^J?'! ^J^f 

polyethylene glycol 6000 s'.o 

. . ^ 25.0 grams 

magnesium stearate 4 q orame 

demineralized water gis. 



- 27 - 



wo 97/23457 

PCT/US96/20616 

™* i"9r«,i.„ts ar. first forced through a sieve of 

0.6 » .esh Width. Then the active ingredient. iLose. talc 

!li!r 1 «»lyethyl«» giycol in 260 niillliters of 

water. The resulting paste is added to the pulv.rul«^ 
substances, and the «hole is ^ granu^t^r^ 

ZZZl T, ""^ " ^-l.t. iriid 

cvemight at 35-c, forced through a sieve of 1.2 „ ...h widCh 

Tch"?"^ to forM tablets of approxi.ately 10 „ d!.Lt« 



100 



Gelatin dry-flu«j capsules, each containing 
inilligrains of active ±nar-t>Ai^rs4- ^ 

following .anner: ^»''«'"»*' — Prepared in the 



CPffipo^jtion {for looo capsules) 

active ingredient mn « 

aicrocrystalline cellulose ^30 ' 0 

sodium lauryl sulphate 2*0 I^JSJ 
magnesium stearate 

The sodium lauryl sulphate is sieved into the active 
xngredxent through a sieve of 0.2 mesh width and the t3o 
components are intimately mixed for 10 minutes. The micro- 
crystalline cellulose is then added through a sieve of O.sl 
»esh width and the whole is again intimately mixed for 10 
minutes. Finally, the magnesium stearate is added through a 
Sieve Of 0.8 mm width and, after mixing for a further 3 min^ 
e!ch'i„T " introduced in portions of 140 milligrams 

each into size 0 (elongated) gelatin dry-fin capsules. 
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Example 2? 

A 0.2% injection or infusion solution can be prepared, 
for example, in the following manner: 

active ingredient 5.0 grams 

5 sodium chloride 22.5 grams 

phosphate buffer pH 7.4 300.0 grams 

demineralized water to 2500.0 mL 

The active ingredient is dissolved in 1000 milliliters of 
water and filtered through a microfilter or slurried in 1000 
10 aiL of H2O. The buffer solution is added and the whole is made 
up to 2500 milliliters with water. To prepare dosage unit 
forms, portions of l.o or 2.5 milliliters each are introduced 
into glass ampoules (each containing respectively 2.0 or 5.0 
milligrams of active ingredient) . 
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What is claimed is: 
1. A compound of the formula: 




in which: 

one Of Rl and r2 is r3-x. and the other is hydrogen, nitro, 
cyano, trif luoromethyl , carbo( lower) alkoxy, acetyl, car- 
bamoyl, acetoxy, carboxy. hydroxy, amino, lower alkyl, 
alkylamino, lower alkoxy, halo, HFjCO, F3CO or r3-x-; 

R is monocycloalkyi, bicycloalkyl, benzocycloalkyl of up 
to 18 carbon atoms, tetrahydropyran, or tetrahydrof uran ; 

X IS a carbon-carbon bond, -CH2-, -O- or -N=; 

R5 is: (i) o-phenylene, unsubstituted or substituted with 1 
or more substituents each selected independently from 
nitro, cyano, halo, trif luoromethyl , carbo (lower) alkoxy, 
acetyl, or carbamoyl, unsubstituted or substituted with 
lower alkyl, acetoxy, carboxy, hydroxy, amino, lower 
alkylamino, lower acylamino, aminoalkyl, or lower 
alkoxy; (ii) the vicinally divalent residue of pyridine 
pyrrolidine, imidizole. naphthalene, or thiophene, 
wherein the divalent bonds are on vicinal ring carbon 
atoms; (iii) a vicinally divalent cycloalkyl or cyclo- 
alkenyl of 4-10 carbon atoms, unsubstituted or sub- 
stituted with 1 or more substituents each selected 
independently from the group consisting of nitro, cyano, 
halo, trif luoromethyl, carbo (lower) alkoxy, acetyl, 
carbamoyl, acetoxy, carboxy, hydroxy, amino, lower 
alkylamino, lower alkyl, lower alkoxy, or phenyl; (iv) 
vinylene di-substituted with lower alkyl; or (v) 
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ethylene, unsubstituted or monosubstituted or disubsti- 
tuted with lower alkyl; 
r6 is -CO-, -CH2-, or -CH2CO-; 
Y is -COZ, -ctN, -or8, lower alJcyl, or aryl; 
Z is -NH2, -OH, -NHR, -r9, or -0R9; 

6 r8 is hydrogen or lower alkyl? 

7 r9 is lower alkyl or benzyl; and, 

8 n has a value of 0, 1, 2, or 3. 

2. A conpound according to claim l wherein one of r1 and r2 is 
R -O- and the other is lower alkyl, lower alkoxy, or r3-o-; 

12 tetrahydrofuran; 

13 r5 is o-phenylene, unsubstituted or substituted with 1 or 
more substituents each selected independently from 
nxtro, cyano, halo, trifluoromethyl, carbethoxy, car- 
bomethoxy, carbopropoxy, acetyl, carbamoyl, or carbamoyl 
substituted with alkyl of 1 to 3 carbon atoms, acetoxy, 
carboxy, hydroxy, amino, amino substituted with an alkyl 
Of 1 to 3 carbon atoms, alkyl of 1 to 4 carbon atoms, 
alkoxy of 1 to 4 carbon atoms; 

R^ is -CO- or -CH2-; 

22 Y is -COZ or lower alkyl; 

23 Z is -NH2, -OH, -NHR, -r9, or -0r9; 

24 r9 is alkyl or benzyl; and 

25 n has a value of l or 2. 



IS 
16 

17 
18 



20 
21 



26 
27 



3. A compound according to claim 1 wherein r5 is o-phenylene 
unsubstituted or substituted with 1 or more substituent" 

t .jrr:^ — , haio. 



32 



_ "*v.iro, cyano, halo, 

trifluoromethyl, =.xl,o(lower,.ltoxy, acetyl, „r carbamoyl, 
unsubstituted or substituted with lower allcyl, acetoL 

ZTjZi -l'=yl"ino, lower acyl«.i„o,' 

aminoalkyl or lower alkoxy; 



33 r1 is lower alkoxy; 

34 r3 is monocycloalkyl of up to 10 carbon atoms; 

35 r6 is _co-; 

36 Y is -COZ or -C1>N; 
Z is -NH2, -OH, or -o (lower alkyl); and 



37 
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n has a value of o i, 

LdTTTr T'^' '"''"^ consisting of 3-pnthal. 

xn,ido-3-(3-cyclopentyloxy-4-„ethoxyphenyl,propio„i^ acid, 
3-phthal.».do-3-(3.cyclopentyloxy.4-»eth^^ 

«ide xnethyl 3-Phthali»ido-3-(3-cyclopentyloxy-4-»ethoxy- 

r'T hInfrT' ^-P»^«^al-i«io-3-(3-(exo.bicyd 

3-phthalx»xdo.3.(3.cyclopentyloxy.4-hydroxyphenyl)propioni; 
' ^ ^"P^^^^ali-iido-s- ( 3-cyclohexyloxy-4- 

pT^^^cH^r^'^"'' -P»^"»-^i»ic,o-3-<3-;^icyc,o. 
[3.2.1] oct-2-yloxy) "4 -aethoxyphenyl } propionic acid 3- 

phthali„ido-3 ( 3-indan.2-yloxy.4-„ethox^^^^ 

acid, 3-phthali«ido-3- { 3- (endo-benzobicyclof 2 . 2 . l]hept-2- 

yloxy,-4-methaxyphenyl, propionic acid, 3-phthali„ido.3-(3. 

cyclopentyloxy-4-hydroxyphenyl,propiona.ide, 3-phthaliH,ido. 

3-(3.cyclohexyloxy-4-™ethoxyphenyl)propionainide, 3. 
phthalifflido.3-( 3- (endo-bicyclo[ 2 . 2 . l]hept-2-yloxy) -4- 
»ethoxyphenyl)propiona»tide, 3-phthalimido-3.{3-(bicyclo- 

[2.2.2] oct-2-yloxy ) -4 -nethoxyphenyl } propionanide , 3. 
phthali«ido-3- { 3- (bicyclo[ 3 . 2 . 1] oct-2-yloxy) -4- 
methoxyphenyl )propionainide, 3-phthalimido-3.( 3-indan-2- 

yloxy-4-»ethoxyphenyl(propionamide, and 3-phthalimido-3-(3- 
(endo-benzobicyclo [2.2. l Jhept-2-yloxy) -4-n.eth- 
oxyphenyl )propionainide. 

The method Of inhibiting phosphodiesterase in a »a»unal 
Which comprises ad«.inistering thereto an effective amount 
of a compound of claim l. 

The method of inhibiting TSFa in a mammal which comprises 
administering thereto an effective amount of a compound of 
Claim 1. 

The method of inhibiting npkB activation in a mammal which 
comprises administering thereto an effective amount of a 
compound of Claim 1. 
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. A pharmaceutical composition comprising an amount of a com- 
pound according to claim i effective upon single or mul- 
tiple dosage to inhibit phosphodiesterase. 
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